The confirmation of the neutrino mass by oscillation phenomena converts the study of the magnetic dipole moment (MDM) of the neutrino, in vacuum and regions where existing external magnetic fields, a topic of particular interest from the theoretical point of view. The MDM has an implicit relation with neutrino masses, and this is a possible benchmark from new physics in the solution of open questions in neutrino physics. Besides we know that this kind of phenomena has significant consequences on cosmology and astrophysics, e.g., under the influence of combined effects of neutrinos in the compact objects formation and evolution of primordials magnetic fields. We calculate and analyze such effects introducing charged Higgs bosons based on the parameter space of several 2HDMs with and without flavor conservation in neutral currents.
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The electromagnetic form factors (EFF's)
To examine the electromagnetic form factors is necessary analyzing the interaction of the particle with the photon. The general expression to the electromagnetic current in the vertex Λ µ (l, q) is [1] : When we take into account an external magnetic field with massive neutrinos, the computation of the electromagnetic form factors can make it by the self energy compation using the proper-time (Schwinger) formalism [2] . The Feynman diagrams contributing to the neutrino Self-Energy are depicted in figure 1 . The double lines represent the interaction with the magnetic field.
Figure 1: Feynman diagram representing the contribution to self-energy due to a constant and uniform magnetic field, the double line corresponds to lepton charged l, the W ± boson, the charged Goldstone boson Φ, and the charged Higgs boson H ± in an external magnetic field.
The new structure to the gauge bosons G B (p), Goldstone bosons D (p), Higgs charged D H (p) and fermions S F B (p) propagators due to the presence of an external magnetic field are described respectively by
where β = eB and ϕ αη = F αη /B is the dimensionless electromagnetic field tensor normalized to B, with the Lorentz indices of tensors are contracted as γϕγ = γ α ϕ αβ γ β and dual tensorφ αη = 1 2 ε αηζ ϑ ϕ ζ ϑ . The self-energy operator has the following Lorentz structure [2] 
where
The terms that represent the contibution to MDM have the structure [3] µ
the result of this contribution calculated by the self-energy is 
Contributions to MDM comming from 2HDM with B
To include the contribution to MDM owing to 2HDM, we take into account the RS of fig. 1 . Using the propagators of Eqs. (1.2) and writing the respective vertices like aP L + bP R , we got
Factorizing the terms c L , c R and K 2 like in Eq. (1.4), the contribution to the MDM of neutrinos is 
Concluding remarks
The contribution to the MDM due to the presence of magnetic fields is below the SM contribution for all models (with and without natural flavor conservation). Furthermore, as our recent work has showed [4] , contributions from magnetic fields are less than those obtained in the vacuum for the models considered. As it happens in analyses from vacuum for MDM, there is a strong relationship among MDM, neutrino and charged lepton masses. We can see this comparing the MDM contributions due to the tau neutrino regarding the muon and electron neutrinos in fig. 2 . 
